Defective plasma clearance of chylomicron-like lipid emulsions in Watanabe heritable hyperlipidemic rabbits.
Human patients with familial hypercholesterolemia (FH) and Watanabe heritable hyperlipidemic rabbits (WHHL), while lacking normal receptors recognizing low-density lipoproteins (LDL), are said to have normal clearance of chylomicrons. In the present study, emulsions with a similar lipid composition to chylomicrons were injected intravenously in homozygous WHHL rabbits and normal control rabbits fed diet with low or high cholesterol. Radioactive labels tracing emulsion triolein and cholesteryl oleate were both removed rapidly from the bloodstream, with the removal rate of triolein always faster than that of cholesteryl oleate. This pattern was similar to the clearance of normal chylomicrons in rabbits or rats, and was consistent with the formation of remnant lipoproteins after hydrolysis of emulsion triolein by lipoprotein lipase, followed by hepatic uptake of the remnants. The removal of cholesteryl oleate was significantly slower in WHHL rabbits than in normal controls, suggesting that the absence of LDL receptor function led to impaired remnant clearance. Measured in post-heparin plasma, the activity of lipoprotein lipase was decreased in WHHL rabbits, but this was not associated with clear evidence of defective lipolysis of emulsion triolein. Apolipoprotein E did not appear to be deficient in WHHL rabbits. Plasma devoid of lipoproteins less than 1.006 g/ml from WHHL and normal control rabbits transferred similar amounts of apolipoprotein E to chylomicron-like emulsions after incubation. Impaired clearance of chylomicron remnants possibly contributes to the hypertriglyceridemia of WHHL rabbits and to accelerated atherogenesis when the function of LDL receptors is defective.